In this paper, the Brechling model is used to measure employment inertia in five sectors of the Congolese economy between 1983 and 1993. During that period, the Congolese economy found itself at a crossroad. On the one hand, the implementation of the 1982-1986 five-year economic development plans involved considerable infrastructure investment. On the other hand, given the market reversal observed since 1985, the infrastructure funding and the tempo became less. A structural adjustment program had to be undertaken with the World Bank in 1987-1989 with its measures entirely designed to restore the country's macroeconomic balance and to enable it to resume regular and sustainable growth over time. Thus, the result from the short-run employment model taken over the period in question demonstrates that there is strong employment inertia in the sectors investigated.
Introduction
Thanks to oil revenues which represented for more than 61% of national revenues and 36% of GDP in 1980, the Congo got into a major economic recovery program. One of these objectives was the re-establishment of the public enterprises which were to be the driving force of the economic and social development of the country. For this purpose, considerable financial efforts have been made so that these enterprises have made a significant contribution to job creation. In the mid-1980s, when oil prices collapsed, the Congolese government found itself short of revenues to meet its obligations. The country has borrowed, both from the Congolese banks and from foreign bilateral and commercial institutions. Given the magnitude of the problems it faced and the economic repercussions of these problems, the Congolese government was obliged to seek the assistance of the Bretton Woods institutions. The project for the institutional development of public enterprises was thus designed. This project was intended to help the Congo to implement the measures required by the structural adjustment program of [1987] [1988] [1989] in the context of the recovery of these public enterprises.
In view of all these measures, the present study attempts to evaluate the different ways of the development of employment based on the estimation of a short-term employment model [1] . More precisely, it is a question of describing the existence of a dynamic adjustment process of the actual employment to a desired or technically efficient employment by referring to the costs of turnover of the labor supported by the company when it adjusts its workforce to the current situation. The interest of such a modeling is to identify and to measure the inertia of the employment attached to companies [2] .
That said, this paper is organized as follows: the second section presents the short-run employment model. Initially, we describe the partial adjustment process which helps define the employment adjustment speed which lends itself to analysis based on the relative hiring and layoff costs. We also demonstrate that adaptation to desired employment may occur by way of a geometric lag distribution. Then, we present a model specification. We first recall the model application hypotheses in [1] ; then, the model is presented in brief as reformulated in [3] . However, the estimation of the model (especially, using macroeconomic data) generally produces a paradoxical result: a yield that increases solely because of the labor factor. To take this observation into account, we adopted a more flexible specification in the end, namely the one proposed in [4] and [5] .
Those have shown that under the hypothesis that the expansion path is linear, the short-run relation in [1] can be obtained by inverting the CES function. The third section of the paper is dedicated to an econometric estimation of the model.
After the data as well as the estimation methods are briefly presented, the short-run employment model is estimated for the five sectors of the Congolese economy. Our concluding remarks follow in section fourth.
Short-Run Employment Model
F. Brechling [1] is one of the first economists to estimate a short-run employment function. If we make the simplified assumption that capital stock is exogenous thereby separating investment and short-run employment decisions, it has become customary to follow the work of [1] and to consider employment levels to be a function of production volume, of employment in the previous period, and of time , which represents the technological change trend. In econometric terms, it is an autoregressive model: sought employment levels in the previous period are an additional explanatory variable which helps represent the employment adjustment lag. This is also a partial adjustment model: the exis-tence of adjustment costs causes companies not to adjust their staffing at the optimal level. The effective variation in employment corresponds only in part to the optimum variation.
The model in [1] , therefore, has the distinction of being dichotomous. The decision making process takes place in two parts [6] : (i) profit maximization which affects the static cost function. The desired or technically efficient employment with respect to which effective employment adjusts itself with a time delay results from the inversion of a Cobb-Douglas-type production function; (ii) an accounting for adjustment costs. The labor demand function is completed by an equation referencing the delayed adjustment process of effective employment with respect to desired employment. This two-step process has the advantage of isolating different economic phenomena: the technology defined by the production function and the adjustment function which is a more "institutional" relation in which behaviors play a part. In addition, it facilitates econometric estimation [7] . This type of modeling is of interest in two ways: (i) in identifying and then measuring the magnitude of employment inertia specific to a company, an industry, and indeed, a country [2] ; (ii) in helping understand the behavior of a company with respect to hiring, and in particular, the effect on headcount and market fluctuations that may result from economic policy measures [8] .
This model highlights above all short-run mechanisms and primarily, the effect the market environment has on employment. It does not account for phenomena related to the labor/capital substitution. Its frequent use is explained by greater robustness for estimation, on the one hand, and also by it being more flexible, on the other. ( )
Partial Adjustment Process
Or equivalently:
; λ is a parameter that describes the speed of adjustment (the opposite of employment inertia). In other words, it measures the speed with which actual headcount variations adjust to the level of "normal" headcount variations. This is based on a phenomenon that is well known to French economists and is referred to as the "productivity cycle" [9] : "in a period of general recovery, companies increase their workforces with a lag and (all other things being equal) realize apparent labor productivity gains which are the greater, the smaller the λ . This results in a shift in the distribution of revenue in favor of the company. In the event of a general economic slowdown, the opposite result is produced." On the other hand, it could be shown that relation (1) is equivalent to an adjustment of employment to its desired level described by a lag model whose parameters follow an infinite geometric distribution [10] :
In fact, if we defined the lag operator by the relation
, the expression would turn into (2); thus,
The partial adjustment process implies two types of costs specified in quadratic form to stay within the constraints for optimizing profit: (i) on the one hand, there clearly exists a cost for failing to adjust to the optimal quantity equal to:
; it points either to the existence of idle time related to overstaffing or the use of overtime and/or an increase in work intensity whenever effective staffing is below the optimal value; (ii) on the other hand, the adjustment cost which follows the associated costs with every headcount fluctuation during hiring or layoff phases (hiring includes a training cost while layoff includes indemnity):
Then, the total cost is as follows:
Minimizing the cost determines staffing t L . We derive the equation [11] : (
We see again the expression in (1) with a a b λ = + . In the event of low demand, if the layoff cost is high compared to that of maintaining an excessive labor force, for instance, λ will be near 0, and adjustment will be very slow. If, on the other hand, the cost of overstaffing is high along with a relatively low cost of laying off some of the labor force, adjustment will be quick with λ approaching 1. The parameter λ being equal to 0.25, for example, is an indication that a quarter of the difference with optimal staffing is taken away every year. This parameter λ also helps calculate the mean adjustment lag which is referred to as "productivity cycle length" that is equal to the relation of two costs,
i.e.
( ) ( )
Finally, let us note that the process adopted here is similar to that used in investment theory, that of flexible accelerator.
Model Specifications
There is extensive and controversial literature regarding the short-run relationship between staffing levels and production. The specification first introduced in and [12] . We begin by briefly elaborating the hypotheses underlying the short-term employment functions with the problems related to the model specification being addressed next.
Model Hypotheses
The short-term employment model essentially rests on the following hypotheses:
(i) technology is represented by a two-factor production function:
where t Q represents the annual output t ; t L and t K represent labor and capital services in t , respectively; α and β denote the output elasticity with regard to the labor and capital services, respectively; ρ is the autonomous technological change whose effect is assumed to represent the trend over time; A is a positive constant.
(ii) We assume that company supply (Q) determined by the demand funneled towards such companies is exogenous to business people's choices. This implies that, on the one hand, sales are exogenous over the short term. A company cannot act on demand. Moreover, if it is restricted in prospects, it is not restricted in the job market. This set of hypotheses corresponds to Keynesian unemployment. On the other hand, sales determine production levels over the short term in a completely exogenous manner. (iii) Over the short run, capital services are exogenous to business people's decisions, and their evolution is represented by temporal trend However, the belief that t K evolves in an exogenous manner also requires some very restrictive hypotheses which need to be elaborated [13] : we assume that, firstly, the exogenous factors that determine the evolution of capital stock over the long term are different and independent from those that inform the decision over the short term; secondly, whatever the short-term decision, the one over the long term is always optimal; thirdly, the capital utilization rate is constant and equal to 1; fourthly, capital is homogeneous, and the production function if of type Cobb-Douglas "putty-putty".
Empirical Specification
We prefer the way the model was presented in [3] which, incidentally, differs very little from the presentation in [1] . We could re-write Equation (4) 
For the sake of brevity and without loss of generality, we can derive t h from (6) and include it in (9), and minimizing this last expression, we get the desired level of staffing which, when combined with (1) produces the regression equation in [1] , in the end:
where 0
We can re-write (10) more simply. That is to say: In [14] , this discussion is summarized in the following terms: the various explanations that were sought for this debate are based on the common conviction that the difficulty stems from problems in accounting for the factors' utilization levels and in specifying the trends involved with the employment functions.
However, model refinement has not helped obtain significantly better results so
far. An advance has, nonetheless, been made, especially with the work in [4] and [5] . These two authors have proposed an alternative specification and shown that if we postulate the hypothesis that the expansion path is linear and demand only the long-term complementarity of the labor and capital utilized, the relation in [1] could be obtained by inverting the CES function which is homogeneous in degree υ :
where Ku is the capital used. Once again without going into detail, the process borrowed by the two authors led to the following definition of desired employment:
where G is a constant. Combining (13) with (1), we obtain:
whence the regression equation: (15), the employment demand function shows that over the short term, production-related employment elasticity is equal to λ υ . On the other hand, over the long term, employment adjustments have time to occur in their entirety: long-term employment/production elasticity is greater, equal to 1 υ , that is to say, equal to the inverse of the scale parameter. If we were to exclude the parameter λ which characterizes the short-term imbalance, we could note that employment depends on two factors in the relation (15): (i) a positive factor measured by the long-term labor elasticity 1 υ with respect to production; (ii) the effect of technological change ρ υ − which plays negatively from the standpoint of required labor savings whatever happens to demand.
Econometric Estimation

Data
The data was provided by the Congolese National Institute of Statistics. These are estimations made from the results of annual and market investigations at public and private companies. They have to do with five sectors of the Congolese economy over a period from 1983 to 1993. There are five sectors: (i) syviculture and forestry; (ii) manufacturing; (iii) power generation and water; (iv) construction and public works; (v) transportation and telecommunications. For the five sectors investigated, we note a labor force that is reduced overall by 16% (15% for syviculture and forestry, water and power generation, 65% for construction and public works, and 18% for transportation and telecommunications).
The only growth observed (29%) was in the manufacturing sector. A visual summary can be found in Figure 1 . Let us note that in the mid-80s, the Congolese State was at a crossroads. On the one hand, the implementation of the 1982-1986 five-year economic development plan involved considerable infrastructure investment. On the other hand, given the market reversal observed since 1985, the infrastructure funding and the tempo became less. Given the magnitude of the events facing it and these problems' economic repercussions, the Congolese Government had to request assistance from the Bretton Woods institutions.
Thus, there was a need to undertake a structural adjustment program one of whose objectives was to rehabilitate key public companies to improve their performance and whose subsequently identified problems essentially had to do with the human factor (lack of motivation, discipline, training), excessive costs (staffing), organization, and management.
Estimation Method
The data that we have at our disposal include two dimensions: an individual dimension and a temporal dimension (cross-section and time series data). In an econometric treatment of this type of data, the individual dimension is generally higher than the temporal one. But there is nothing that prevents us from being able to observe a small number of units over a long period: this is the type of data in our study. Similar examples of data abound throughout literature [15] . In general, individual temporal data require that new econometric procedures be developed [16] . Thus, the nature of the data and the autoregressive character of Figure 1 . Employment growth (%).
the model make us adopt certain simplified hypotheses regarding the structure of the covariance matrix of the residual terms of the model. To accomplish this, we use the method in [17] [18] which is an extension of the method in [19] to the case where the residuals follow a first-order Markovian process [20] [21].
Results
Before giving the model estimation results, it is worth noting that, in order to understand certain economic realities and to be inspired by the work of [2] , attempts to improve this specification were made by introducing dummy variables.
These are dichotomous variables taking only two values: 0 and 1. Thus, given that the stock of capital does not appear in the model, the hypothesis of introducing a specific constant per sector has been tested. The same has been done for the employment behavior before and after the application of the measures of the structural adjustment program. Unfortunately, all these regressions were considered "globally not significant".
When Equation (15) 
The values in parenthesis are t-statistics. It can be observed that all the coefficients are statistically significant at the 5% level. The model's explanatory power, on the other hand, is excellent judging from the coefficient of determination which indicates that the variance in employment is explained at about 98%. The identification of regression coefficients for the structural parameters in the employment equation helps arrive at an estimate of the speed of adjustment λ of the scale factor υ and of the technological change ρ . We find that λ is equal to 0.127. Therefore, we conclude that the behavior of private and public Congolese companies in the five sectors of the economy of interest was dominated by strong employment inertia. The adjustment of effective employment to the desired staffing levels over the period investigated occurred at a rate of 12.7% a year.
Discussion
The result obtained with respect to employment inertia is comparable to that obtained in a goodly number of papers already written on the subject, namely those written by [2] regarding public Senegalese companies between 1980 and 1988: λ equal to either 0.117 or 0.129 depending on the group of companies investigated. Since inertia points to the effect of both technological and institutional factors at the same time, two types of explanations are frequently advanced to interpret these results which we believe to capture the Congolese case rather well. In general, the reasoning holds for the public sector given that the private sector is naturally developed to a very small degree. According to the two authors quoted above, there is first trade union action to save jobs in periods of slow growth, the will of social partners to manage for the lowest human cost of corporate recovery. Also, in the case of interest to us, the Government and trade unions agreed, as part of a structural adjustment program, progressively to reduce the headcounts at large public companies more through a hiring freeze than through layoffs. The strategy of this measure is now known: it results in insufficient demand and to degraded productivity. In addition, we mention the existence of legal hurdles as the second explanatory factor. Employment adjustment follows the internal rules and the institutional constraints that govern the public sector employment markets [22] . Personnel at public companies enjoys employment protection comparable to a degree to that of civil servants.
On the other hand, we note an almost unitary return to scale:
1.003 υ = . This is a rather surprising result given that in a country's economy, there are monopolies with natural monopolies operating at increasing returns being the extreme case. This result could also be placed in doubt if we were to recall the fact that the Congo is classified as a middle-income economy. In fact, according to the line of reasoning developed by [23] , "in the first stage of the development process, the technical indivisibilities of investment and the will of the powersthat-be to generate the highest momentum for activities that are directly productive are frequently a factor in creating economic and social infrastructure overcapacity." In the absence of a clear and straightforward explanation, this result could be attributed to the heterogeneity that seems to be a characteristic of the sectors.
The identification of the parameter ρ results in a fairly high estimated value for the rate of technological change, on the order of 13% (12.9 to be more exact).
Again, this result is comparable to that obtained for public companies in Senegal: 15% ρ =
. Same as when interpreting other parameters, here, we also have to settle for conjectured explanations. First, the hypothesis of an overstated rate of technological change cannot be discarded. Then, it could be noted that during a period of structural adjustment, given the tighter budgetary constraints, more has to be done with less; this individual behavior theory based on a methodological hypothesis of bounded rationality [24] [25] implies that the search for efficiency X could constitute a potentially explanatory factor [2] in our case.
Conclusions
In the early 1980s, considerable financial resources were provided for the recovery of public enterprises in the Congo. As a result, these companies have made a significant contribution to job creation, opening up the hinterland and improving the living standards of the population. However, these positive aspects have had a very negative financial result. It was necessary to subscribe to the structural adjustment program in 1986. The objective of this article was therefore to evaluate the measures implemented by examining the employment-production relationship. Thus, the short-term employment equation was estimated for five sectors of the Congolese economy over the period 1983-1993. The result ob-tained shows that the speed of employment adjustment was low over the time period in question.
Although the explanatory power of the model in question is good, the present study has some limitations which can be the scope for future research: (i) the model places employment determination solely within the context of Keynesian unemployment. This hypothesis is not completely verified yet for the sectors investigated even though it is true that some public companies lay the foundations of the economic infrastructure by making heavy investments; (ii) classically, the added value is a labor function rather than the inverse as assumed by the short-term employment model. Tests of this variable for exogeneity within the models are not always conclusive; (iii) macroeconomic data from developing countries are frequently subject to uncertainty which is not without consequence for econometric estimations.
